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Abstract of JP 10106161 (A) 

PROBLEM TO BE SOLVED: To provide an optical 
information recording/reproducing device capable of 
reproducing plural kinds of recording mediums by 
the PRML(Partial Response Maximum Likelihood) 
system. SOLUTION: This device is constituted so 
that the information recorded as a mark train in an 
optical disk 1 is optically reproduced through a 
recording/ reproducing section 2, the obtained 
reproduced waveform is subjected to partial 
response equalization by a transversal filter 3, and 
then decoded into binary data by a maximum- 
likelihood decoder 4.; In this case, a parameter 
setting instrument 5 is installed to select inter-code 
interference imparting values in the partial response 
equalization in accordance with the characteristics 
of reproduced waveforms and to set the tap 
coefficient of the transversal filter 3 and the 
identification point signal level of the maximum 
likelihood decoder as parameters from the selected 
inter-code interference imparting values. 
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(54) OPTICAL INFORMATION REPRODUCING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical information 
recording/reproducing device capable of reproducing plural 
kinds of recording mediums by the PRML(Partial Response 
Maximum Likelihood) system. 

SOLUTION: This device is constituted so that the information 
recorded as a mark train in an optical disk 1 is optically 
reproduced through a recording/ reproducing section 2, the 
obtained reproduced waveform is subjected to partial 
response equalization by a transversal filter 3, and then 
decoded into binary data by a maximumHikelihood decoder 4. 
In this case, a parameter setting instrument 5 is installed to 
select inter-code interference imparting values in the partial 
response equalization in accordance with the characteristics 
of reproduced waveforms and to set the tap coefficient of the 
transversal filter 3 and the identification point signal level of 
the maximum likelihood decoder as parameters from the 
selected inter-code interference imparting values. 
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(57) 

* /W u * tfy x m it L tt . ift *tB 4 C " m*7 - # 
IWT-#H U Lfc»*J -Wn-TfiPW 




/ 

yU'^^/U^ICj: ^^N-^A'^U-X/KV^^ftUfc^, ft 

iWiaw^.aitJB wwttiitt; c r ^ ^ * *k * 

WTWtt-^tt^fcina; 7 >>x/<— 1^7 y 

/U -7 -f /W ? ( £ t t •) / < — > v u X 7jf > x «Mt L ft > M 

Mfi/^-^-v/wu-^jKy^WffcWtt* PR ( 1 . XI, 

x2, xn. 1) v : &\sitt%s mfcft'-tmv^Vf 

]±{^ftCX)mdX 1 , X2, X ncOffl&ig&U 31 
Jt'LtX J . X2. Xn^>tt^&M£h7V^/<— 
7'«« t Iff Gtt^flE 8-»<0»M/fc« 

cgo;$ ti «3fe?f-««o.W3ir««uji; c-oiftffix 1 , x 2 . 
fctfrtaxflcasse-wwcj: tiassnfcxi, X2, 

X n COM <L' R «K»«:flsj«i- S«fk* Pffitt 

MffiSHfclft 13 WttHB * iWHBWftttJB £ A^iWE h 7 > * 

iVffEX. l. X2 ( Xn»fi^v^))i|j|asKMA%fS4-^ 
6 d t &nm k 2 SB«W*^WW»HW*.!» 

tt. 

{L ic *i it 5 w m t ft: * m ffi u , 1) se l ^ ^-J3- 



(2) WBBV- J 0 - l. 0 6 1 6 1. 

fr**W!CfV<l= L, ft btifc W4=»W€: h 9 > 
fltE'<— V-V/H^^sK^^^ft»tt* PR ( 1 , Xi, 

to X2, xn. 1) x-mLrzk$ y m^mm^oym 

m\a& &T1»KX I, X 2 , Xn WfB«r3B5e L. 
/tltXI, X2, XnCO(K^&Miid V^/<— 

#l^</uj:«v<7 i: LT^f<S/<7 ^-^»* 

wee«tt^fi)HW^A?fiex 1 . X2, »•, xn^i 

nii&ir-^ £ iwaesB 2 co^«#-a*^c> 
»jts%u^<5t'-t^tii$^mex i . X2, x 
n cow t «o *ft* P tSife Jf2 «rfl J ;*i- a w fkft in 

,<—\y,W7 4/v?Q>9 y ^IMk*«r3ri-6^ y 7 r «»ft 

iVi^m 2 wtatt^a^bitt^ttisnfcWEx 1 , x 2 , 
jftw ^ t^</utfcas T-a ^ b^iijc $ *i a c t t i- 

[.1i^^l7] IMlIX 1 , X2, • Xn^>iffi^^^CO/> 
/j: < i: (>-o(i, 0 J: U < 1 J; 9 /hS^«4rWfo; 

7 -f /u ^ (c x n ' > v /wu^ ?K y 7, i t Ltz'&, ft 

u/£ crK^w utiE h 7 y^/<-t/u7^ /i^to* 
y 7^«* <fr fit) niiyii *« »» WiSfcK'J 
.50 ^-^ir LrS»Jfci|-*/<9>-^a»*¥««r#*J-awi: 
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[0 0 01] 

i> km ) Jjj^i^fcA W^Ff^$i(Sl:|ilJt5o 

10 0 0 2] 

[U-X^ttW] PRML (Partial Response Maximum L 
ikelihood ) fi % «K*Bd»W*»B*JtWiK»W£kSfi 

ft ME » /J * fe p> W & * ?S I £ » L T / < - / v / * sK > * W 
it <PR«ffc) firfr$i*lcJ:tK BE^flFfl-IWTW*: 

as (m {z£yz.m?*-9tc&^i-&h : &'e$> 
I o o o 3 ] :wprml Jj&&)t7-' 4*'; 

Lfc«lCOV^TRWi-&. 19 1 2 P R M I, J/* 

10 0 0 4] i oi ~*a>Btifti9U:ti: % ifcift/ 

dMft, kMft£ti t rtti&) <OK I. L (Run Length L 
tmited) WS^b&aKWI*^-^ l-tK**tt. SfeU: 

t LT8 , dft£*L&. fry' < l o i d»&<»jif.&ttJ& 

fctt1\ 0 i 3 fc^Sftfc J: 0 IttH 
W&iWBfih v^*^--^^^ l 0 3 

[0005] x-7U x#v&ftvmm&m*&*t>' i c^z p 

RML*5t«C*Jft5PR»fk^fc Lttt, PR (J. 
1) , l>R (1, 2, 1) , PH (1, 2, 2, 1 ) , 

pr (i, a. 3, i) *»&Wfbti&. ::-cpr 

( J , XX. X 2 , Xn, I ) *Mtfc li, III I. 4 
•Q-U"</Ud< J. , XI, X2, Xn, J J: "3 <C 

[0 0 0 6] H X 5 ±U*«f fc»P RM L #3£C0«S 

R (X, I) "CCX, >m&'J<Or~ 
w^rv? V */V\\m\vVr--V\c.~\- l co : r~fl*firjKw U * 

jtHi< (i, 2, i) -m, y/iitflwf 
wi"J:9lc«£{fc;€r«o-C^e&. PR (1. 2, 2, 1) 



(3) ItflJHf- J 0- I 0 6 16! 

[0007] i?fS3^ p R ^tb&tff fctfrtwtt , h 7 >• * 

✓ HJVU 7 ^^10 3W^ 5/ "A&W (1*1 2 CO C 0 , C 
1, Cm) frjfi9JU:atfgLte< "ClAttfefc^. 
7'«tt«»i?ifc* LTI*. W*fffiM^*»86tt (MS 

ttffl i- 5 P R «f t A « t h mm 13 fir >K ^ 

/0 [0 0 0 8] [X| J 2 h 7 VX/< — -f /P^ I 0 

3 c/> * y y«« h rm & m v ^ 5 ^« -c ^ ^ , 
-en, m x 2oo{,vmic;ji)x.t, /«9>-^a»3fea»i 0 5 

[000 9 ] mitmimm&frrMs 1 0 8 -ei*. /<7 > 

-^affiJIJlV-liy-^ fcttJIJ1-i PRflEft>7j^Jt^bW 
[0010] P R «ffc»«t»«cWi- 6M L U Jj-88 J 0 4 

^ixijr, pr (1, x, x, 3 ) mt-eu. wwj^o-* 

- ^ Jl j V 1 -C, h5^/<-W-f;^ 3 J: 0 <^Mtl 
»»* fj "IK^— ^ firf? 9 . 
[001 i] k;..?yc\ yt-7 4 * * mv®X*tm%i*? << * 

- ✓ < (* ^ m ) I J c5 ft Z> Z. t V \ I :M U Jt P R M 

H^^rt^p L/^L, fjC3KcoPRML#3^firJtJt^% 
7-V ^^KH-CJ*. PR (1, XI, X2, Xn, 
X) $HIS(v.:telJ&X X, X2, Xn»« m-*IWT 

firt?9»d, fcftSiftKWfcWtXX 1 . X2. X 

[0 0 l 2] 1-^l:>^>, PR ( I , XI, X 2, X 
n. J) "Xit^te^X, «S*ri±SD«X V, X2, 



(4) 

5 

XI, X2, Xn«QHtt, JRttCCft&tlllKbftV^ 

[001 3 ] 

L J: 9 i: * £,MS] Jr.* L£ J; -5 

//S*wE*jK»«:«WLfc»*»c, try h^y-sfasr 
/h * < -C * ft < ft 6 1 ^ o IHHB*< fo o fc 0 
[0014] CO J; 9 W«Mjft&*.fti-'<< /0 

m l »>acTWW4f & H/jfi t Lit sia 

[0015] 

**¥«fcW£U #&ftfcWffc«*<: h7^'<- V* 
7 * /u ^ (c J: rj ✓ y y u * # > x W ft t fft „ ft 

£ L r^^i" & /<7 > - # ittfc^ft&tfi- 6 - fc fcflrW 
[ooi 6] ::'C, •>-v/vu^*>'x«fft^tt«: 

PR (1, XJ, X2, •■. Xn, J) "C*Lfct#, 

✓<7 >«— ^Klrfi^lft'Ctt, /<-*> v/uu^/K^^^fkic 

iSCtS^Ffl-Bn^FWfJ-^ft^ LtXl, X 2 , X n <0 

ttSrrtfl-tt^^tWi^ii; C-xaafc u > c com* L Ac x .?<> 

y^attift^M^wMaUAWSfl-u^i: fc'<7 

[00 i 7] ^«0/<9>-^I»^J3S:ri:, 
* / < 7 ^ - * » Vi£ ffl r. « 7 - * £ BtBLfcCfi^ft 

T«»wse*ftiftuici:rx i. X2, xn^Mai 

7*- ? £ X ttfflJfc^RU <k *3 i^&'&ftifcX J , X 2 . 

• • • . x n (o m t frb w ft^ 13 mm & mm- awk»@ 

«**fi-fp«i, XI, X2, XnWljJifejlffl 

[ooi 8] fcfc, ««ttE«W#lc^^*UU 
hv> x /<— -yvu 7 ^ ^ J: t> ^ <— -V u ^ ?J> > * .50 



SWf- 10-1 0 6 1 6 I 

6 

7 ^ ^ co ^ y y«« «*« w&vmwimn v i"<n> 
[0019] /<— ^-yn^uarfv'x^fbtW:*' 

flcfclSHilCPR (1, XI, X2, Xn. 1) T*» 

^fc{C*5lt^»*IB^»W4«^ LT, XI. X2, 

X n W«Srffi»tt«co««^tt: UXas£ l> il^ L 
fcXl, X2, Xn 09§|[^& h7^^< — *y;v?j 

iiff'J x. tf / >• 7 ^ - * tit J£ J11 niigv- - ^ K1B LMl 
O^it-^mci:, WW»i:Xl, X2, X 

tt^m $ ft / < 7 ^ - r.tev— ^ <t 35 2 wactt 

■T^a*^ bww ^jat w-tu»j«*ic m^^xvt^m £ ntz x 

^ /J^J h 7 > ^ V- 7 /U ^ (/> ^ y 7 r f#tt & 

^■ill^ftfcXl, X2, XnC0tt^b3U}>J^i(rt-S-^ 
ft 6. 

[0 o 2 l ] «fyi(c.4oi/VC/^^-v^l^^?K> 
^ WtU*$H- SW-Jj-IMT-*^*^*! 6X1. X 2 . 
x n wlw -} tj^ft < t ij oil, o .J; 9 A-4 < 

[0 0 2 2] cH^l^ *«iflU*JV^-cri, RAWtt^fil 

ft fc « i-j , r <o sdtt-p adtt ^ ft t-'- ^ * Sd^»< » 

^ y y^^c <t ft*« B-»wa»iJ^l« K- U"</^ <fr & ^' 7 ^ 
[0 0 2 3 I r-coj: 9(c^^i!>jr-{i, SiftHitKffcofflffftir 

u^</HSr»ffi-ra w «t tw J: 0 x ^^M^<J0]iii^^ 
ift6o 

[0 0 2 4] 



7 

i o o 2 5 j (» i or#mwm m 3 n i 

t s y K«:« tffiiSk/W** 2 £ , :wEft/W 

ft ('*— > y /uux/jf^^^pfls) arfT^ l>7>-;*'< — "j- 

5-5» (Jft-Jt«-5«) 4, *)\>*7 4fr 

T\ h y >x/<—V /i>y 4 ivy 3 r*<o p R»fcfc it p 

r (i, x, x, i ) wit&m^^mfti£^^c?&m'f 
a. 

[0 0 2 6] 3(4, 

18 b, l 8 c wAHWjiffl ifffk^o) ©fi* 
ICitLT, tt^f*»t«l 19a, 19 b. 1 9 c 

0ffl*«« ^5) CO, CI, Cm 

[0027] rcoiaa-Th '/^/MCO, CI, -, c 

^D-ft?'- * *twfl-ra p R«ssfb#«;t^bWt«i?i 

JBt^fc, ^Hbt:! TftiiR^Ai'bM^^J; 

[0 0 2 8) /<?*-*Sffi<W5W\ /*7>~*»3EJII 

fb« R H <t > * y T'ftftjftiKlH 9 £ , hum 

jR« «■ U"</uftffi» J 0 ^ J; t/aa 0 *4sy3E«» i i a* fc« 

[0 0 2 9] X tta&£4tt 7 ri, ***^lft-C(± h 7 > * 
/^h>^7^^/3WPR (1, X, X. I ) ^fbi- 
JJI'J Z>n *lftj fjjiifce#)6 X »iS*Wfl£»«»W!L w 

t>oo-0fc^ «lfl*-f-M«JttXO«rHl*Ufc«, W9«P 
•W3S»i i «>«IVir«»*»C>WRX i /SWj<:^{ 

[ o o 3 () ] iW*E L /- J: 5 , p K ( i , x i , x 2 , 
Xn, 1.) «P{b«r*x.fc*&* MLia-&-C»fcJxfc 
r. tffi-r- * <o tf y h » v fr Jft/h d't^Xl, X 2 , 
— , X n ofifttt. )tv'^ * 'J l T»*6SBM»jB£»«c J: ot 



(5) «»iM *|'- 1 O — J 0 6 J 6 I 

S 

(1, X, X, 1) WkliJJtt^XOUfcMLlBflr*^ 

k -y- * co t- y h ^ y ^ w raft ra % isa 3^91; 

ISI 3 (C*o(t^^ 2 2 a, 2 2b(t t*l^l*f 

y h _t. v t + -6 X «0|BX A , XBt ^ L "C*i 

it. mfblftKi^AOXeoitX AttO X *) -kfs < 1 ^ v > 'b 
£ \e MitE, ttffelSKfF B o x co« x B w 1 J; 9 * S < 2 «J: 

[0 0 3 1 ] |«j 3 flOfHltt 21a. 21 b lOTf^il^ J: 9 

a-e*>6ri^0, xa, x B^ffd^At^^A&ii 
xcofti^r^fb^ iiT try 

WXA, XHtLT#W:t#T'»& I«I3 

^ €> x wiiicjttitfja^i" t fa a < > 
X wlKfe o J: < i J: •? /h* v^mc»5E+& r i: tc: 
20 5 LT»£LfcX<Dtt*»fl£»P««^ 

[0032] wmttimmnms ^ 

fc, XBa7-ci)^ixtXf)iH^, Wb*Fl 

[0 0 3 3] r«*Sffb»B«»^l'J:, ^y^WftftSSB 
JO if-^C^t<5 1:^7 h^f ^y 

«-J-« J: 9 to ^ y rf^%Sr>j<y>, H 7 ^^/<-h/ 

/i/7 3 (d-^v x.<5„ 
[ 0 0 3 4 } W^lMiR^jr^^^fk'^^ 1 0(1, XflSSt/i! 

>» 7 ,y b bkht> x (oma&^ ^xmtiAtt y- 

x, x, i) ?ssftft*ttorv^*«, :wpr (i ( x, 
^ x, i ) WblcfeitsaKMiWAfS*^^**^ xw«A»f, 
f^J x. if W -4 - M 7 k: « o r » A 5k ^ o n ft , 

[0 0 3 5] H5H8I7W:, PR (1. X, X, 1) 5? 
fbii»«0tt1B»»H t'/i^BIT^ 9 , BH^CttJll ^ iti 
J3lvtl«M co J; ?lcxi£Sg^tL6u 3 f y NiV/^'C^A^ tf 

[ 0 0 3 6] R L L ( d , k ) fl= 8-lw J; 9 KiM ^ Mzlit 
'M'terr-* % N R Z I Klfti-^ ^ x t r y h y > 

^) tttt (d + i) rifts. jmbteLo^owmm 
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(6) 

9 

[0 0 3 7 1 d M#j4< i ftWfcf y h v 

J*f4 2T<t*c^ (0 10) % 

wis 5 (ioi) a<*Kfca 0 <\wm&2om 

3i> S 2 ( 0 J 0 ) , tk l f§ S 5 ( 1 0 I ) &m< ft 

Z>o>\z.Mx.x* ««S3-»ttBS8^»«ii» l tttt 

[0 0 3 8] M Ltttfl* 1 1 (4, - 9 LT#tf> /0 

W 9 in: fa (Mi $ ft Z> o 

1 0 0 3 9 ] ffl* V) Vflftittt 1 1 X?I4, M L« 1 1 A* 
^).:|f-^ i^!)6 a* ^ 
7— ? «rlfc*+ <5:i: T'-fifcv- - * COM 0 

ttil&fts 7 ^ii ^ cow u WJxirw 1 1 1» * h 

R (1, X, X, 1) MLMi:J;^ PRVffcfcJttf 
«*«*^fr^ft*c 
10 0 4 0] C<?)J; 7 LT .fcfttf, Jfcf* 

l^fc^w***^!* (tr-xhJt^-*) latex, 

P R ^ftt-^Jf 1 6«Ffl -IHJTWf J-^1H» X <F>ffl.&M7£ 

S C. <>: tc J: *9 , #5* ^MHt 113 1 > * KfrafRSi*' 
#ft * oTth iK L < & fir 9 w <t d< n'/flB * ft £ 0 

[oo4i] (» 2 (ommm) mc s *«5w«>» 2 

Stt^imtiiftWI-*. 1*18(4, W2»*»Jli?«^«'6* 
* * ^EwM^^t^p * BBTrifc<&. 181 1 t III 

iSSjttSrKW^* i: > *«*iS»1i-C(±'*7 * - * ift&W 5 

i [cR^xmi^mnmm ^ 2*jj;u<x«ffl*-x-y i 3 ^ 

[0 0 4 2] 4:3Stt»Sco««. ytr-V * * J I£I4«H* 

1 2 r4ic#/w<i-.# 2 id ct *9 pj *i- zfozmmimw 

W»JWlft £ x fift/H ^eyi h (d Btifti- * 0 x ft C JiJ > -x- y 

A, B, -»J«CT'«>*Ae>ft3tXtl[ (XA, XH, ■••) 
«rfi« Ltv^. COX HAi ^ * y J 3 f> ttf^MMW 
WW l 2 C«l i!5 ft^Mt(t:«IMU^ Lfc Xl<?)7- ^ 5(? 



WW f I 0 - L 0 6 16 i 

10 

*«K^H1*ft- »fk*R«*»fr:i«»8 i»8iJj«B*u 
^/utfcJirW l 0 tdfjt^^ft*. 
[0 04 3] :»J;^ K-^nmm^kMS.. ^ 

[0 0 4 4] (t» 3 coXKWtt) KK, *»IJIlWt8 3 W 
*»K**rttlHi-6. Ml 0(4, »3(oaaS»»ii«6 
*^ -y ^ ^ Kfflco«ja*rfl%1*y ia ^ ^ Ht*fo6 P 
»»-ei4, ^<"7 ^ -^r^» 5 ^WWMffifOWffi l 2 <L- 
9 v > 'X- y 1 4 to J; O'^Wij^fH g- ix^/u jTJ ^ -x- 

y i 5Kj:o«ritSft-cir^. ^y^wttw^-^y 1 4 
^ivssMUjSaflr^/uffl^^-y i 5(4, *ft-efteii 

CM, ••, CAm, CliO, CHI, CHm-fe 
J:«M^^UIA0, LAI, L A 111 s L 

B0, LB 1, LBm-Wr-^SrsfiiU-CV^, 
tit, rftf>«»*y 1 4iyJ:^l SA^&flEi^lAlR-IV 
1 2 cofllMtt iftlOUB L ^ *y J: UTJBtM'J^ 

— -r/^^ 3 #J.J;ti<ML^^4 (c 'j-iLCiftfi. 
[0 0^5] r«)J:^jc^JL«jfc«ajcJ:oXt, Jtv'-r 

[0 0 4 6] /jc*j % £JL±«o^tK^flR^^V^r(4. PR 
(1, X, X, 1) Wit&MtZk &SMJLfca«. rftfd 
K^ft^(>^"C[4te<. PR (i, XI, X2, X 
n. 1) ISMfc (nlilW:) cot^fftco^^ *>^3£l!Tj 

[004 7 ] 

(1, XI, X2, Xn, OflEffCWXl. X 

2, XnW|K*3iSJi£L, il/ol Lfcff-»I«T*M^« 

Lr*5lf^h7>X y- /U- 7 4 A,* to # y 7 y && 1 1& 

r P R M L J: -5 «r »JfiB t i"^ r 6 0 
[0 0 4 8] life, #i:Xl, X2, X n <D\\(it L 

0 J: 1 J; ^/hSv^wKsctfrnrttfc L/^r. 

1 1- J: 0 , Aftffl *lt(*a> W*^ rij« i ft 60 

[R 1 ] *»WWJB 1 (OQUfommzK&ftFl * ^WiK 

[l^l 2 ] h7> ^^--^7 -< /w^ W«iS«r*ilia 
[«3] PR (J, X, X, I) ML«r/I]^fc«*«X 
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// 

0) t m fl- v f - ^ oo y h * ^ - * co |jg{R & w i " 1*1 
[114] pr (i, x, x, i) *HtU&vy&x<omk 
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Abstract of JP 9282808 (A) 

PROBLEM TO BE SOLVED: To obtain optimum 
reproduced data, even when a digital signal has 
changed rapidly, without increase of redundancy of 
the digital signal. SOLUTION: The data detectors 
10, 20 and 30 respectively generate the detected 
data A, B and C depending on the amplitude 
detection system, peak detection system and viterbi 
decoding system. Reliability of the detected data A, 
b and c is respectively evaluated by reliability 
evaluators 14, 24 and 34 and are then compared by 
a comparator 40. Memories 13, 23 and 33 
accumulate the reproduced data for the period as 
long as the time required by reliability evaluation of 
the reproduced data and then outputs the 
reproduced data to a selector 50. The selector 50 
selects the reproduced data having the highest 
reliability and then detects such data depending on 
the comparison result by the comparator 40. 
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